prognosis are determined by a multitude of factors that include, but are not limited to, age; stage of cancer; tumour characteristics such as estrogen receptor (er) status, progesterone receptor (pr) status, and human epidermal growth factor receptor 2 (her2/ neu) status; and histologic grade. Gene expression profiling has revealed new classifications of breast cancer: two are er-positive (luminal A and B), and two are er-negative (her2-positive and basal-like) 1 . Basal-like tumours usually demonstrate low levels of estrogen and her2 gene expression, strongly correlating with triple-negative breast cancer (tnbc), which is er-, pr-, and her2-negative. Unfortunately, gene profiling is not clinically available at this time, and many investigators allocate patients to groups that can be identified using immunohistochemistry.
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Triple-negative breast cancer has been associated with younger age groups and patients presenting with a higher stage of disease 2 , and it is thought to have a worse prognosis 3 . More recent studies 4, 5 have reported that the tumour size at presentation is the most important predictor of survival in tnbc. It is important that the differences in characteristics between patients with tnbc and with other breast cancers be further investigated. The purpose of the present study was therefore to compare survival rates and prognostic factors between patients with tnbc and those with other breast cancers.
METHODS

Study Design
We conducted a retrospective chart review for all breast cancer patients seen between 2000 and 2005 at a referral facility with a catchment area of approximately 500,000 people. The patients were referred from 4 different hospitals, 3 of which perform independent pathology reviews. A central pathology review of the patients was held at the referral centre.
The er and pr analyses used Novocastra antibodies (Leica Microsystems, Concord, ON), with cutoff levels for receptor positivity of more than 10%. Although
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Using a retrospective chart review, we investigated the differences in survival and prognostic factors between patients with triple-negative breast cancer (tnbc) and those with non-tnbc. The review included 1018 breast cancer patients who were diagnosed between 2000 and 2005 in Essex, Kent, and Lambton counties in Ontario, Canada.
Results
Our findings indicate that, although the unadjusted results suggested that patients with tnbc were more likely than patients with non-tnbc to die [hazard ratio (hr): 2.29; 95% confidence interval (ci): 1.33 to 2.93], an adjusted survival analysis revealed no significant difference in overall survival between the groups (hr: 1.22; 95% ci: 0.63 to 2.39). The significant predictors of survival in the adjusted analysis were age, stage of cancer, and size of cancer.
Conclusions
Our findings support those of earlier reports, which suggest that presenting tumour size is the most important prognostic factor in tnbc. Investigations into unique screening methods to identify these tumours at an earlier stage and to prevent advanced-stage cancer in this patient subpopulation are necessary.
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INTRODUCTION
Increasingly, breast cancer is being recognized as a heterogeneous disease. A patient's treatment and er and pr positivity are considered at more than 1% in current clinical practice, 10% was the accepted level during the reported time period. In many charts, results were reported only as positive or negative; details of percentage positivity were omitted. Positivity for overexpression of her2 was evaluated using the Novocastra CB11 monoclonal antibody (Leica Microsystems). Results were reported as 1+ to 3+ density of staining. A result of 3+ was reported as positive, 2+ was reported as indeterminate, and 1+ was reported as negative. Tumours reported as 2+ were then tested for gene overexpression using fluorescence in situ hybridization (fish). Threshold for a positive her2 fish result was a her2-to-CEP17 ratio exceeding 2.2.
The chart review identified a total of 1114 patients, of whom 1018 were deemed eligible for study inclusion. A patient was deemed eligible if her chart contained enough information to declare with certainty that her disease was tnbc or non-tnbc. Patients whose charts lacked phenotype data or had data on only 1 or 2 of the receptors were excluded. Demographic information (age at diagnosis, time between diagnosis and first visit to an oncologist, menopausal status, family history, county of origin, need for a translator, employment status) were collected for the included patients, as were clinicopathologic features of the cancer (tumour size, tumour pathologic subtype, grade, TNM staging, er status, pr status, and her2 status). Data were also collected concerning the type of surgical intervention, type of chemotherapy, hormonal treatment, and radiotherapy.
Data Analysis
Data were analyzed using the pasw statistical software package (version 18.0: SPSS, Chicago, IL, U.S.A.). Before the actual analyses, the data were explored for accuracy of entries, missing data, and statistical assumptions. Data analysis procedures included basic descriptive statistics, bivariate analyses (life tables, chi-square tests, and the Student t-test), and Cox proportional hazards modelling. Chi-square and t-tests were used to compare demographic and prognostic factors between women with tnbc and non-tnbc. Life tables were used for time-to-event (for example, death from cancer) comparisons between women with tnbc and non-tnbc, in 12-month intervals. The decision to use life tables instead of Kaplan-Meier analysis was based on the fact that the survival curve did not reach 0.5 on the cumulative survival axis, which made the median for 5-year survival incalculable. Cox regression analysis was used to determine the crude and adjusted hazard ratios (hrs) for factors associated with death from cancer. A 95% confidence interval (95% ci) was set as the criterion to establish statistical significance. Factors were considered for inclusion in the adjusted Cox regression based on a p value of 0.25 or less in the bivariate analysis 6 .
RESULTS
Sample Characteristics
Of the 1018 patients in the study sample, 99 (9.7%) were identified as having tnbc; the remaining patients (90.3%) were identified as having breast cancer with at least 1 positive marker (that is, non-tnbc). Estrogen receptor status was available for all patients (83.7% positive, 16.3% negative). With regard to pr status, 68.1% of patients were positive, and 31.6% were negative; 0.3% were not known. With regard to her2 status, 11.5% were positive, and 44.2% were negative; 44.3% were unknown. No patients were er-negative, pr-negative, and her2 unknown. Table i presents the demographic characteristics of the sample and compares those characteristics for the tnbc and non-tnbc groups. The mean age (with standard deviation) for the entire sample was 60.2 ± 13.3 years; the mean age for the tnbc group was statistically lower than that for the non-tnbc group (53.2 years and 60.9 years respectively; t = 5.56, p < 0.001). The frequency of self-detection was higher among patients with a tnbc tumour than among patients with a non-tnbc tumour (76.8% and 56.4% respectively; p < 0.001). Patients with a family history of cancer (any first-or second-degree relative with breast cancer) constituted 44.7% (n = 455) of the sample. However, family history was not statistically different between the groups (χ 2 = 0.071; p = 0.791).
Although only 27% of the sample (n = 277) had a grade iii breast cancer, the frequency of grade iii cancer was higher in the tnbc group than in the nontnbc group (67.7% vs. 22.9%; p < 0.001). Stage i was the most frequent cancer stage in the study sample (n = 466, 45.8%), followed by stage ii (n = 437, 42.9%). The most frequent cancer size was 1-2 cm (n = 433, 42.5%), followed by cancers that ranged from more than 2 cm to 5 cm (n = 404, 39.7%).
The data revealed that the two groups were statistically different with regard to stage (χ 2 = 24.68, p < 0.001) and size of cancer (χ 2 = 46.57, p < 0.001). The groups were also different with regard to the frequency of chemotherapy. Of the tnbc patients, 85% had received some form of chemotherapy; only 36% of the non-tnbc patients had received chemotherapy (χ 2 = 98.51, p < 0.001). Among the non-tnbc patients, 682 (74.2%) had received some kind of hormonal therapy; among tnbc patients, only 2 had received hormonal therapy (χ 2 = 211.1, p < 0.001).
Survival Time Analysis
The data show that, during the follow-up period of 8 years, 75 of the 919 non-tnbc patients (8.2%) died as a result of their breast cancer; 16 of the 99 (16.2%) tnbc patients died as a result of their breast cancer. different in the two groups, with median years of survival being less in the tnbc group (median: 7 years tnbc and 8 years non-tnbc; Wilcoxon-Gehan test: 10.1; p = 0.002). Figure 1 shows the unadjusted survival curves for the two groups in 12-month intervals. Throughout the first 6 years of follow-up, patients in the tnbc group tended to have a survival rate lower than that for patients with non-tnbc. Table iii shows the unadjusted and adjusted hrs from the Cox regression analyses. In the unadjusted model, the hr for death in the tnbc group, compared Figure 2 demonstrates that, in the adjusted Cox regression model, the survival curves of the tnbc and non-tnbc groups are not significantly different. The adjusted model in Table iii further demonstrates that "grade of cancer" and "type of chemotherapy" were not independent predictors of survival; however, stage of cancer was an independent predictor of survival, bearing a hazard for death among patients with stage iv cancer that was 10 times the hazard among patients with stage i disease (hr: 10.01; 95% ci: 4.54 to 22.06). The hr was not different between patients with stage ii or iii disease and those with stage i. Hormonal therapy was an independent predictor of survival, with women who received hormonal therapy being less likely to die from their breast cancer (hr: 0.48; 95% ci: 0.29 to 0.81).
DISCUSSION
The treatment of breast cancer has progressed significantly since the late 1980s. Perhaps the most important advances were the identification of the her2/neu gene and the development of targeted therapy for the group of patients with her2 overexpression 7, 8 . Subsequently, it has been possible to further divide the breast cancer population into molecular subtypes (that is, the luminal A and B and basal subtypes of breast cancer) whose recognition helps in treatment and prognostication. Definition of the tnbc subgroup has evolved over the last few years to delineate a high-risk group of women.
The incidence of tnbc in our study was 9.7% of the presenting breast cancer population, which was somewhat lower than the incidence of 11.2%-26% reported in the literature 2, 5, [8] [9] [10] . That result may depend on differences in the definition of tnbc between various studies. The higher incidence in the literature is believed to be race related, with African American and Korean women having higher reported incidences 9, 10 . We also found that patients with tnbc were younger at presentation than their non-tnbc counterparts. That finding accords with previous reports. Specifically, in our study, the median age was 53.2 years for the tnbc group compared with 60.9 years for the non-tnbc group (p < 0.001), which was similar in trend to the age range of 48.3-53 years for tnbc patients and 49.1-57.7 years for the non-tnbc patients reported in the literature 2, 9 . That result is somewhat concerning because, in Canada, mammographic screening starts at the age of 50 years, which may suggest that many tnbc patients would not, at the point of presentation, have been seen in a screening mammography program. However, the study by Dent and colleagues 2 found that, even in the mammographically screened population, women with tnbc were found to develop interval cancers.
Currently, anyone with more than 1% er staining would be classified as er-positive, a level different from that reported in our study. However, our use of the 10% cut-off for er positivity is consistent with most of the reported studies that use immunohistochemical staining to categorize patients into tnbc phenotypes 2,4,5 .
In our study, patients with tnbc were more likely than those with non-tnbc to have a more advanced stage of disease (p < 0.001). The findings specifically showed that, although nearly half of the non-tnbc population (47.8%) presented with stage i disease, only 27.3% of the tnbc population presented with this earlier stage. By contrast, stage ii was more prevalent in patients in the tnbc group than in the non-tnbc group (54.5% vs. 41.7%), as was stage iii (16.2% vs. 6.3%). Those results accord with findings in previous studies and suggest that tnbc patients are more likely to present with more advanced cancer 2, 5, 11 . This more advanced disease is most likely a reflection of the higher-grade, more aggressive tumours identified in the tnbc population.
Also of interest is the finding that cancer-related deaths were not difference for stage i, ii, and iii cancers when adjusted for other variables, including age, family history, grade, size, hormonal therapy, and chemotherapy. Possible explanations might be the more aggressive therapy that patients at higher stages received, the relatively small study sizes, or the relatively short median follow-up (3 years).
A possible weakness of the study is the fact that her2 status was not known in 44% of our population. That being said, outcomes would not be much different than those in other reported studies, because adjuvant trastuzumab would not have been used regardless of the test results. Voduc et al. 12 reported that this her2-positive group had worse outcomes than the rest of the non-tnbc population. However, the outcomes in our cohort would have been expected to be the same as in other studies [3] [4] [5] 9, 10 because that subpopulation was not reported separately. We also acknowledge that the staging system from the American Joint Committee on Cancer was changed between 2002 and 2003. Unfortunately, that change in staging information was not captured in our review.
Our crude analysis suggested that the hazard for death in the tnbc group was 2.29 times that in the non-tnbc group; however, our results demonstrated that the survival rates in the two groups were not statistically different once adjustments were made for age, family history, presenting stage and cancer size, and use of hormonal therapy and chemotherapy. In fact, the results of the adjusted analysis showed that the only significant predictors of survival for the tnbc population were age, stage of cancer, and size of cancer. That finding is very different from those of other studies, which reported that even after adjustment for those factors, the tnbc population still carried a higher risk for death than did their non-tnbc counterparts 2,12 .
CONCLUSIONS
Patients with tnbc present with larger tumours and at more advanced stages, and they present at a younger age. A woman presenting with tnbc may expect the same survival as a patient presenting with non-tnbc after adjustment for variables such as age, stage, grade, size of tumour, and therapy. Despite current screening strategies, tnbc presents at a more advanced stage, and that fact alone adversely affects outcomes. Current screening strategies are inadequate for this small and unique group of women. Novel strategies are needed to allow for earlier detection, and therefore improvements in survival, in this population.
CONFLICT OF INTEREST DISCLOSURES
The present study was an unsponsored and unfunded research project.
